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Amendments to the Claims: 

This listing of claims replaces all prior versions and Ustings of claims in the application: 

1 . (Currently Amended) A vector system for selectively packaging a replication defective 
adenovirus nucleic acid sequence in an adenovirus capsid based on adenovirus serotype, the 
vector system comprising: 

(a) a first adenovirus nucleic acid sequence comprising: 

(i) 5' and 3' adenovirus inverted terminal repeats (ITRs); 

(ii) a first adenovirus serotype-specific cis-acting packaging sequence; and 

(iii) a heterologous nucleic acid operably linked to a transcriptional control sequence; 
wherein the first adenovirus nucleic acid sequence comprises a defective or modified 

adenovirus El gene, E2A gene, E2B gene. E3 gene, E4 gene, E4 promoter, penton gene, fiber 
gene, hexon gene, or a combination thereof, and wherein the first adenovirus nucleic acid fails to 
encode a 52/55 kPa trans-acting protein specific for the first cis-acting packing sequence; 

(b) a second adenovirus nucleic acid sequence comprising: 

(i) 5' and 3' adenovirus ITRs; 

(ii) a second adenovirus serotype-specific cis-acting packaging sequence; and 
wherein the second adenovirus nucleic acid sequence complements the defective or 

modified adenovirus El gene, E2A gene, E2B gene, E3 gene, E4 gene, E4 promoter, penton 
gene, fiber gene, hexon gene, or a combination thereof of the first adenovirus nucleic acid 
sequence, and wherein the second adenovirus nucleic acid fails to encode a 52/55 kDa trans- 
acting protein specific for the second cis-acting packing sequence; m4 

(c) an adenovirus replication competent host cell comprising a nucleic acid sequence 
encoding an adenovirus 52/55 kDa trans-acting protein that supports packaging of the first 
adenovirus nucleic acid sequence and fails to support packaging of the second adenovirus 
nucleic acid sequence, 

wherein the replication defective adenovirus comprises the first adenovirus nucleic acid 
sequence a d e f e ctiv e or modifi e d ad e novirus El g e n e . E2A g e n e . E2B g e n e , E3 g e n e ^ E 4 g e n e , 
E4 promot e r, p e nton g e n e , fib e r g e n e , h e xon g e n e , or a combination th e r e of 
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2. (Previously Presented) The vector system of claim 1, wherein the adenovirus capsid and 
52/55 kDa protein are from human adenovirus and wherein the first and second adenovirus 
nucleic acid sequences are from human adenovirus. 

3. (Currently Amended) The vector system of claim 1, wherein the first and second 
adenovirus serotype-specific cis-acting packaging sequences are selected from the group 
consisting of adenovirus type 2 (Ad2), adenovirus type 5 (Ad5), adenovirus type 7 (Ad7), 
adenovirus type 12 (Adl2), adenovirus type 17 (Adl7), and adenovirus type 40 (Ad40) 
packaging sequences , and wherein the first serotype-specific cis-acting packaging sequence is 
from a different serotype than the second adenovirus serotype-specific cis-acting packaging 
sequence . 

4. (Previously Presented) The vector system of claim 3, wherein the first adenovirus 
serotype-specific cis-acting packaging sequence is from adenovirus type 5 and the second 
adenovirus serotype-specific cis-acting packaging sequence is from adenovirus type 7. 

5. (Previously Presented) The vector system of claim 3, wherein the first adenovirus 
serotype-specific cis-acting packaging sequence is from adenovirus type 7 and the second 
adenovirus serotype-specific cis-acting packaging sequence is from adenovirus type 5. 

6-9. (Canceled) 

10. (Previously Presented) The vector system of claim 1, wherein the failure to encode a 
fiinctional 52/55 kDa trans-acting protein is due to a mutation in the sequence encoding the 
protein. 

11. (Original) The vector system of claim 10, wherein the mutation is a missense mutation, a 
point mutation, a frameshift mutation or a deletion mutation. 
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12. (Canceled) 

13. (Currently Amended) The vector system of claim 1, wherein the nucleic acid sequence 
encoding an adenovirus 52/55 kDa trans-acting protein that supports packaging of the first 
adenovirus nucleic acid sequence is encoded by a nucleic acid sequence functionally-associated 
with the genome of an adenovirus replication competent host cell containing the vector system. 

14. (Original) The vector system of claim 13, wherein adenovirus replication competent host 
cell is a 293 cell line. 

15-16. (Canceled) 

17. (Currently Amended) A vector system for selectively packaging a replication defective 
adenovirus nucleic acid sequence in an adenovirus capsid based on adenovirus serotype, the 
vector system comprising: 

(a) a first adenovirus nucleic acid sequence comprising: 

(i) 5' and 3' adenovirus ITRs; 

(ii) a first adenovirus serotype-specific cis-acting packaging sequence; and 

(iii) a heterologous nucleic acid operably linked to a transcriptional control sequence; 
wherein the first adenovirus nucleic acid sequence comprises a defective or modified 

adenovirus El gene, E2A gene, E2B gene. E3 gene. E4 gene, E4 promoter, penton gene, fiber 
gene, hexon gene, or a combination thereof, and wherein the first adenovirus nucleic acid fails to 
encode a 52/55 kPa trans-acting protein specific for the first cis-acting packing sequence; 

(b) a second adenovirus nucleic acid sequence comprising: 

(i) 5' and 3' adenovirus ITRs; 

(ii) a second adenovirus serotype-specific cis-acting packaging sequence; bb4 

(iii) a nucleic acid sequence encoding an adenovirus 52/55 kDa trans-acting protein 
that supports packaging of the first adenovirus nucleic acid sequence and fails to support 
packaging of the second adenovirus nucleic acid sequence; 
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wherein the second adenovirus nucleic acid sequence complements the defective or 
modified adenovirus El gene, E2A gene, E2B gene, E3 gene, E4 gene, E4 promoter, penton 
gene, fiber gene, hexon gene, or a combination thereof of the first adenovirus nucleic acid 
sequence: and 

(c) an adenovirus replication competent host cell: 

wherein the replication defective adenovirus comprises the first adenovirus nucleic acid 
sequence a d e f e ctiv e or modifi e d ad e novirus El g e n e , E2A g e n e , E2B g e n e , E3 g e n e . E 4 g e n e . 
E 4 promot e r, p e nton g e n e , fib e r g e n e , h e xon g e n e , or a combination th e r e of 

18. (Canceled) 

19. (Canceled) 

20. (Previously Presented) A vector comprising a replication defective adenovirus sequence 
comprising: 

(a) a first adenovirus serotype-specific cis-acting packaging sequence; and 

(b) a nucleic acid sequence encoding a functional second adenovirus serotype-specific 52/55 
kDa protein, wherein said protein is not specific for the first adenovirus serotype-specific cis- 
acting packaging sequence, 

wherein the replication defective adenovirus sequence comprises a defective or modified 
adenovirus El gene, E2A gene, E2B gene, E3 gene, E4 gene, E4 promoter, penton gene, fiber 
gene, hexon gene, or a combination thereof 

21. (Previously Presented) The vector of claim 20, further comprising at least one adenoviral 
nucleic acid sequence needed to produce an adenoviral capsid. 

22. (Previously Presented) The vector of claim 21, further comprising sufficient adenoviral 
nucleic acid sequence to encode a complete adenoviral capsid when the vector is expressed in an 
adenovirus replication-competent host cell. 
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23. (Currently Amended) The vector of claim 20, wherein the first adenovirus serotype- 
specific cis-acting packaging sequence and second adenovirus serotype-specific a nucl e ic acid 
sequence are selected from the group consisting of adenovirus type 2 (Ad2), adenovirus type 5 
(Ad5), adenovirus type 7 (Ad7), adenovirus type 12 (Ad 12), adenovirus type 17 (Ad 17), and 
adenovirus type 40 (Ad40) , and wherein the first serotype-specific cis-acting packaging sequence 
is from a different serotype than the second adenovirus serotype-specific cis-acting packaging 
sequence . 

24. (Previously Presented) The vector of claim 23, wherein the first adenovirus serotype 
sequence is adenovirus type 5 and the second adenovirus serotype sequence is adenovirus type 7. 

25. (Previously Presented) The vector of claim 23, wherein the first adenovirus serotype 
sequence is adenovirus type 7 and the second adenovirus serotype sequence is adenovirus type 5. 

26. (Currently Amended) A transformed or isolated infected cell comprising the vector 
syst e m of claim 1, claim 17, claim 18, claim 19 or th e v e ctor of claim 20. 

27. (Currently Amended) A kit useful for making producing adenovirus encapsidated 
replication defective nucleic acid sequences, the kit comprising^ on e or mor e contain e rs 
comprising th e v e ctor syst e m of claim 1, claim 17, claim 18 or claim 19 

(a) a container containing a first adenovirus nucleic acid sequence comprising: 

(i) 5' and 3' adenovirus inverted terminal repeats TITRs): 

(ii) a first adenovirus serotype-specific cis-acting packaging sequence: and 

(iii) a heterologous nucleic acid operably linked to a transcriptional control sequence; 
wherein the first adenovirus nucleic acid sequence comprises a defective or modified 

adenovirus El gene, E2A gene, E2B gene, E3 gene, E4 gene, E4 promoter, penton gene, fiber 
gene, hexon gene, or a combination thereof, and wherein the first adenovirus nucleic acid fails to 
encode a 52/55 kPa trans-acting protein specific for the first cis-acting packing sequence; 

(b) a container containing a second adenovirus nucleic acid sequence comprising: 
(i) 5' and 3' adenovirus ITRs; 



Applicant 
Serial No. 
Filed 
Page 



Michael J. Imperiale 
09/488,867 
January 21, 2000 
8 of 17 



Attorney's Docket No.: 1 1203-002001 / UM 1750 



(ii) a second adenovirus serotvpe-specific cis-acting packaging sequence: and 
wherein the second adenovirus nucleic acid sequence complements the defective or 
modified adenovirus El gene, E2A gene. E2B gene, E3 gene, E4 gene. E4 promoter, penton 
gene, fiber gene, hexon gene, or a combination thereof of the first adenovirus nucleic acid 
sequence, and wherein the second adenovirus nucleic acid fails to encode a 52/55 kPa trans- 
acting protein specific for the second cis-acting packing sequence: and 

(c) a container containing an adenovirus replication competent host cell comprising a nucleic 
acid sequence encoding an adenovirus 52/55 kPa trans-acting protein that supports packaging of 
the first adenovirus nucleic acid sequence and fails to support packaging of the second 
adenovirus nucleic acid sequence, 

wherein the replication defective adenovirus comprises the first adenovirus nucleic acid 
sequence . 

28-30. (Canceled) 

3 1 . (Currently Amended) A method of producing a replication defective encapsidated 
adenovirus vector, comprising th e following steps : 

(a) transforming or infecting into an adenovirus replication competent host cells 

(i) a first adenovirus nucleic acid sequence comprising: 

5' and 3' adenovirus inverted terminal repeats (ITRs); 
a first adenovirus serotype-specific cis-acting packaging sequence; and 
a heterologous gene operably linked to a transcriptional control sequence, 
wherein the first adenovirus nucleic acid sequence comprises a defective or modified 
adenovirus El gene, E2A gene, E2B gene, E3 gene, E4 gene, E4 promoter, penton gene, fiber 
gene, hexon gene, or a combination thereof, and wherein the first adenovirus nucleic acid fails to 
encode a 52/55 kPa trans-acting protein specific for the first cis-acting packing sequence : 

(ii) a second adenovirus nucleic acid sequence comprising: 



5' and 3' adenovirus ITRs; 

a second adenovirus serotype-specific cis-acting packaging sequence. 
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wherein the second adenovirus nucleic acid sequence complements the defective or 
modified adenovirus El gene, E2A gene, E2B gene, E3 gene, E4 gene. E4 promoter, penton 
gene, fiber gene, hexon gene, or a combination thereof of the first adenovirus nucleic acid 
sequence, and wherein the second adenovirus nucleic acid fails to encode a 52/55 kDa protein 
specific for the second adenovirus serotype-specific cis-acting packaging sequence; and 

(iii) a nucleic acid sequence encoding an adenovirus 52/55 kDa protein specific for a 
first adenovirus serotype-specific cis-acting packaging sequence; and 

(b) culturing the cells under conditions where the first r e plication d e f e ctiv e adenovirus sequence 
is encapsidated to produce a replication defective adenovirus vector^ 

wh e r e in th e r e plication d e f e ctiv e ad e novirus compris e s a d e f e ctiv e or modifi e d 
ad e novirus El g e n e , E2A g e ne, E2B g e n e , E3 g e n e , E 4 g e n e , E 4 promot e r, p e nton g e n e , fib e r 
gen e , h e xon g e n e , or a combination th e r e of 

32. (Currently Amended) A method of producing a replication defective encapsidated 
adenovirus vector, comprising th e following st e ps : 

(a) transforming or infecting into an adenovirus replication competent host cell a first and 
second adenovirus replication defective sequences, wherein the cell comprises a nucleic acid 
sequence encoding an adenovirus 52/55 kDa trans-acting protein that supports packaging of a 
first adenovirus nucleic acid sequence and fails to support packaging of a second adenovirus 
nucleic acid sequence, and wherein 

(i) the first adenovirus nucleic acid sequence comprises: 

5' and 3' adenovirus inverted terminal repeats (ITRs); 
a first adenovirus serotype-specific cis-acting packaging sequence; and 
a heterologous gene operably linked to a transcriptional control sequence^^ 
wherein the first adenovirus nucleic acid sequence comprises a defective or modified 
adenovirus El gene, E2A gene, E2B gene, E3 gene, E4 gene, E4 promoter, penton gene, fiber 
gene, hexon gene, or a combination thereof, and wherein the first adenovirus nucleic acid fails to 
encode a 52/55 kDa trans-acting protein specific for the first cis-acting packing sequence : 

(ii) the second adenovirus nucleic acid sequence comprises: 

5' and 3' adenovirus ITRs; 
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a second adenovirus serotype-specific cis-acting packaging sequence, 



wherein the second adenovirus nucleic acid sequence complements the defective or 
modified adenovirus El gene, E2A gene, E2B gene, E3 gene, E4 gene, E4 promoter, penton 
gene, fiber gene, hexon gene, or a combination thereof of the first adenovirus nucleic acid 
sequence, and v^herein the second adenovirus nucleic acid fails to encode a 52/55 kDa trans- 
acting protein specific for the second adenovirus serotype-specific cis-acting packaging 
sequence; and 

(b) culturing the cells under conditions where the first r e plication d e f e ctiv e adenovirus sequence 
is encapsidated to produce a replication defective adenovirus vector^ 

wh e r e in th e r e plication d e f e ctiv e ad e novirus compris e s a def e ctiv e or modifi e d 
ad e novirus El g e n e , E2A g e n e , E2B g e n e , E3 g e n e , E 4 gen e , E 4 promot e r, p e nton g e n e , fib e r 
g e n e , h e xon g e n e , or a combination th e r e of 

33. (Currently Amended) A method of producing a replication defective encapsidated 
adenovirus vector, comprising the following steps: 

(a) transforming or infecting a first and second adenovirus replication defective sequences into 
an adenovirus replication competent host cell, wherein 

(i) the first adenovirus nucleic acid sequence comprises; 

5' and 3' adenovirus inverted terminal repeats (ITRs); 

a first adenovirus serotype-specific cis-acting packaging sequence; 

a heterologous gene operably linked to a transcriptional control sequence; and 

a nucleic acid sequence encoding an adenovirus 52/55 kDa protein specific for the 
first adenovirus serotype-specific cis-acting packaging sequence^ 

wherein the first adenovirus nucleic acid sequence comprises a defective or modified 
adenovirus El gene, E2A gene, E2B gene, E3 gene, E4 gene, E4 promoter, penton gene, fiber 
gene, hexon gene, or a combination thereof : and 

(ii) the second adenovirus nucleic acid sequence comprises: 

5' and 3' adenovirus ITRs; 

a second adenovirus serotype-specific cis-acting packaging sequence, 
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wherein the second adenovirus nucleic acid sequence complements the defective or 
modified adenovirus El gene, E2A gene, E2B gene. E3 gene, E4 gene. E4 promoter, penton 
gene, fiber gene, hexon gene, or a combination thereof of the first adenovirus nucleic acid 
sequence, and wherein the second adenovirus nucleic acid fails to encode a 52/55 kDa trans- 
acting protein specific for the second adenovirus serotype-specific cis-acting packaging 
sequence; and 

(b) culturing the cells under conditions where the first r e plication defective adenovirus sequence 
is encapsidated to produce a replication defective adenovirus vector^ 

wh e r e in th e r e plication d e f e ctiv e ad e novirus comprises a d e f e ctiv e or modifi e d 
ad e novirus El g e n e , E2A g e n e , E2B g e n e , E3 gen e , E 4 g e n e , E 4 promot e r, p e nton g e ne, fib e r 
g e n e , h e xon g e n e , or a combination th e r e of 

34. (Canceled) 

35. (Previously Presented) A vector for selectively packaging replication defective nucleic 
acid sequences in adenovirus capsids, the vector comprising: 

(a) a replication defective adenovirus sequence comprising an adenovirus serotype 7 (Ad7) 
cis-acting packaging sequence; 

(b) a nucleic acid sequence encoding an adenovirus serotype 5 (Ad5) 52/55 kDa protein; and 

(c) an adenoviral nucleic acid sequence that encodes a viral capsid and fails to encode or 
produce an adenovirus 7 serotype 52/55 kDa trans-acting protein. 

36-39. (Canceled) 

40. (Currently Amended) A packaging cell feie for selectively packaging a replication 
defective adenovirus nucleic acid sequence in an adenovirus capsid, the cell ime comprising: 
(a) a first adenovirus nucleic acid sequence comprising: 

(i) 5' and 3' adenovirus inverted terminal repeats (ITRs); 

(ii) a first adenovirus serotype-specific cis-acting packaging sequence; and 

(iii) a heterologous nucleic acid operably linked to a transcriptional control sequence, 
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wherein the first adenovirus nucleic acid sequence comprises a defective or modified 
adenovirus El gene, E2A gene, E2B gene, E3 gene, E4 gene, E4 promoter, penton gene, fiber 
gene, hexon gene, or a combination thereof, and wherein the first adenovirus nucleic acid fails to 
encode a 52/55 kPa trans-acting protein specific for the first cis-acting packing sequence ; 

(b) a second adenovirus nucleic acid sequence comprising: 

(i) 5' and 3' adenovirus ITRs; 

(ii) a second adenovirus serotype-specific cis-acting packaging sequence, 
wherein the second adenovirus nucleic acid sequence complements the defective or 

modified adenovirus El gene, E2A gene, E2B gene, E3 gene, E4 gene, E4 promoter, penton 
gene, fiber gene, hexon gene, or a combination thereof of the first adenovirus nucleic acid 
sequence, and wherein the second adenovirus nucleic acid fails to encode a 52/55 kDa trans- 
acting protein specific for the second adenovirus serotype-specific cis-acting packaging 
sequence; and 

(c) a nucleic acid sequence encoding an adenovirus 52/55 kDa trans-acting protein specific 
for the first adenovirus serotype-specific cis-acting packaging sequence, 

wherein the replication defective adenovirus comprises the first adenovirus nucleic acid 
sequence a d e f e ctiv e or modifi e d ad e novirus El g e n e . E2A g e n e . E2B g e n e . E3 gen e . E 4 g e n e , 
E 4 promot e r, p e nton g e n e , fib e r g e n e , h e xon gen e , or a combination th e r e of 

41 . (Currently Amended) A packaging cell line for selectively packaging a repUcation 
defective adenovirus nucleic acid sequence in an adenovirus capsid, the cell line comprising: 

a nucl e ic acid s e qu e nc e e ncoding an ad e novirus s e rotyp e sp e cific 52/55 IcDa trans acting 

prot e in; 

(ba) a first adenovirus nucleic acid sequence comprising: 

(i) 5' and 3' adenovirus inverted terminal repeats (ITRs); 

(ii) a first adenovirus serotype-specific cis-acting packaging sequence; and 

(iii) a heterologous nucleic acid operably linked to a transcriptional control sequence, 
wherein the first adenovirus nucleic acid sequence comprises a defective or modified 

adenovirus El gene, E2A gene, E2B gene, E3 gene, E4 gene, E4 promoter, penton gene, fiber 
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gene, hexon gene, or a combination thereof, and wherein the first adenovirus nucleic acid fails to 
encode a 52/55 kPa trans-acting protein specific for the first cis-acting packing sequence ; 
(eb) a second adenovirus nucleic acid sequence comprising: 

(i) 5' and 3' adenovirus ITRs; 

(ii) a second adenovirus serotype-specific cis-acting packaging sequence; that fails to 
support th e activity of th e ad e novirus s e rotyp e sp e cific 52/55 IcDa trans acting prot e in, 

(iii) a nucleic acid sequence encoding an adenovirus 52/55 kPa trans-acting protein 
that supports packaging of the first adenovirus nucleic acid sequence and fails to support 
packaging of the second adenovirus nucleic acid sequence, 

wherein the second adenovirus nucleic acid sequence complements the defective or 
modified adenovirus El gene, E2A gene, E2B gene, E3 gene, E4 gene, E4 promoter, penton 
gene, fiber gene, or a combination thereof of the first adenovirus nucleic acid sequence, 

wherein the replication defective adenovirus comprises the first adenovirus nucleic acid 
sequence a d e f e ctiv e or modifi e d ad e novirus El g e n e , E2A g e n e , E2B g e n e , E3 g e n e , E 4 gen e , 
E 4 promot e r, p e nton g e n e , fib e r g e n e , h e xon g e n e , or a combination th e r e of 

42. (Canceled) 

43 (New) A kit usefiil for producing adenovirus encapsidated replication defective nucleic 
acid sequences, the kit comprising: 

(a) a first adenovirus nucleic acid sequence comprising: 

(i) 5' and 3' adenovirus ITRs; 

(ii) a first adenovirus serotype-specific cis-acting packaging sequence; and 

(iii) a heterologous nucleic acid operably linked to a transcriptional control sequence; 
wherein the first adenovirus nucleic acid sequence comprises a defective or modified 

adenovirus El gene, E2A gene, E2B gene, E3 gene, E4 gene, E4 promoter, penton gene, fiber 
gene, hexon gene, or a combination thereof, and wherein the first adenovirus nucleic acid fails to 



encode a 52/55 kDa trans-acting protein specific for the first cis-acting packing sequence; 
(b) a second adenovirus nucleic acid sequence comprising: 
(i) 5' and 3' adenovirus ITRs; 
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(ii) a second adenovirus serotype-specific cis-acting packaging sequence; 

(iii) a nucleic acid sequence encoding an adenoviras 52/55 kDa trans-acting protein 
that supports packaging of the first adenovirus nucleic acid sequence and fails to support 
packaging of the second adenovirus nucleic acid sequence; 

wherein the second adenovirus nucleic acid sequence complements the defective or 
modified adenovirus El gene, E2A gene, E2B gene, E3 gene, E4 gene, E4 promoter, penton 
gene, fiber gene, hexon gene, or a combination thereof of the first adenovirus nucleic acid 
sequence; and 

(c) an adenovirus replication competent host cell; 

wherein the replication defective adenovirus comprises the first adenovirus nucleic acid 
sequence. 



